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Abstract The computerized management system for bridges is required due to the increased service life and number
of bridges. This paper provides information and communication technology (ICT) - based bridge management system
(BMS) to enable life cycle management through a comparative study with the development trend and function of
domestic and foreign BMSs. BMS developed as an operation system combined an internet and mobile program, and
was based on GIS technology and an object-based information management system. BMS supports the establishment
of long-term strategies and short-term plans based on predicting the life-cycle performance profile and the necessary
budget by object-based informatization for the whole life-cycle information of bridges. Useful knowledge information
for supporting decision making was derived from the life-cycle management strategies establishment for approximately
6,000 existing bridges. BMS was developed to be applicable to all nationwide road bridges. In addition, it can be
used practically to maintain the performance based on accurate maintenance result management, reducing cost by

reasonable budget management, and enhancing the convenience and reliability of field data collection.

Keywords : Bridges, Life-Cycle Management, Bridge Management System, Information and Communication
Technology, Geographic Information Systems
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Table 1.

Information to be managed by BMS

Classification

Data properties

Collection of inspection
data and

Condition, Load carrying capacity,
Safety, Risk

Cost information

Inspection cost, Intervention cost, Traffic
delay cost, Accident Cost, Environmental
cost

Intervention information

Element level, Structure level, Multiple
structures level

Prediction information

Deterioration model, Effects of
intervention, Improvement, Optimal
intervention strategies, Work program

Information use

Budget preparation, Setting of
performance standards, Matching funding
sources

Table 2. Main function of the latest BMS

Function

Detail Features

Information management

Bridge information management

Inspection and diagnosis data management

Maintenance and rehabilitation data
management

Prediction models

Assessment model of performance changes

Estimation model of maintenance costs

Member and project level
management

Life-cycle cost analysis

Network level

Priority assessment considering condition
state, remaining life, etc.

management
Risk assessment
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Fig. 1. Cyclic management system of bridges
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Fig. 2. Life-cycle costs and performance
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Fig. 3. Concept of optimal decision making
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Fig. 4. Members that make up the bridge
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Table 3. Development environment of BMS

Classification Used program or tools Version
Development OS Windows 7 and 10
DB Oracle 11g
Reporting tool Report Designer 5.0
Supported Browser Internet Explorer 10
Language JAVA 1.6
Development Tool Eclipce 42
Server Operation WebTob/JEUS
Framework Spring + iBatis
Daum, Naver(Web), and
GIS APL Google(Mobile() Ma)p APL
Bridge Informati Crossing Data Structural Data(Support)

Bridge Number. Bridge Number

Extenslon Cl
RDG_NO

Bridge Number
 Number,

Classification
Support Number
Abutment Type/
Support, Foundation,
Retaining Wall Type

Crossing Number/ Type/
Bndge Purpose Status 9 P
Crossing Type
Plane Sha
Minimal Radius

Related Agencies
Modification/ Usage
Status

Oblique Angle Start point/ Input Date Abutment Height/
Endpoin Last Update Strength
Seismic Deslgn/ Restrict/ User ID Pier Type/ Foundation
'S,courb'fls'lg Status Modified IP Type
'assable i i
Parmi Vehicia Traffic Load B o,
Pier Protection Facilities . . . Space
Salt Damage Possibility Bridge Basic|Information | BEafig Type/
Noise Barrier/Soundproof - Capacity/ Quantity
Wall status Bridge Number. Prezgpce of Stopper
Details Serial Number o gﬂ':th'ca"O"/ Heage
Performance Improvement Length Input Date
Classifi uon/ Details Total/ Effective Width o Undiat
vider Type/ Height Pavement Area oot e
ewalk Drvide Type/ PP Bridge Height Modified IP

Water Level
Number of Ascending
Lane/ Descending Lane/

ight
rail T pe/ Height
Light Type/ Quantity
Presence of border, Sea-
cmssmg Bridge/ Inspection

Attached Faci
Bridge Number

Span
aximum Span Length

E)I«e"‘;iio"'
Beann Status/ Inspection Classification
Table/?nformaunn Plate Superstructure/ Attach Type

Substructure

Measuring/ Special Bridge St Management Agency

Noise Barrier/ windproof Wall Design Live L/°Gd H-e< weight

eight S o U Modification/ Usage

nllo ification/ Usage Status tatus Status

nput Date Input Date Input Date

ast Update Last Update Last Update
User I User ID User
Modified IP Modified IP Modified IP
Structural Data(Span) ;

Bridge Number, Extension Classification, Span Number/ Length

Deck Type/ Thickness/ Width/ Strength/ Reinforcement Diameter, Strength, Intervals/
Pavement Type, Thickness/ Waterproof Layer Type/ Hollow Diameter, Intervals

Girder Type/ Quantity/ Intervals/ TB/ TU/ TW/ BB/ BU/ H/ Reinforcément, Tendon
Quantity/ Centroid

Distance to Reinforcement Centroid, Girder Tendon Method, Design Pre-stress Force of
Girder

Crossbeam Quantity/ Intervals, Upper & Lower Rib Flange Quantls'/ Height/ Thickness
Modification/ Usage Status, Input Date, Last Update, User ID, Modified IP

Fig. 5. Logical database configuration of BMS
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Fig. 6. System configuration of BMS
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Table 4. Damage types and maintenance methods

connected with commonly recognized
members
Members Detail members| Damage types Maintenance
ge typ methods
Slab 10 116 397
Girder 9 120 370
Cross beam 5 37 88
Abut./Pier 6 52 122
Foundation 6 58 58
bearing 12 78 152
Expansion joint 21 281 421
Pavement 3 18 34
Drainage 1 8 19
Railings/curb 8 50 89
Total 81 818 1,750
[Performance] . [Performance]

_ Damage Inspte):t;g:hdata Deterioration ___
proportion of member model of each
each member member

Volume
of member
5 [Performance]
[Cost] Unit Commonly Condition
maintenance recognized q
cost members improvement
\ model
Damage Estimation of Condition
volume of each Maintenance assessment [«
member cost after action

Fig. 7. Cost and performance prediction model connected
with commonly recognized members
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Table 5. Main functions of BMS

Classification Function

Management of |Status Information of bridges, field inspection
basic data, ordering documents, rehabilitation, location
information  |information etc.

Statistics of
bridge status

Basic and detail statistics of status, cost, value,
and performance

Reconstruction cost, maintenance cost,
Cost estimation |rehabilitation cost, inspection and diagnosis cost,
failure cost, and user cost

Condition deterioration model, assessment model

Performance . L »
of condition deterioration, and condition
Assessment |,
improvement model
Strategy Reference of life-cycle management strategy of
Analysis each year, network level, and bridge
Status of budget requirement and allocation, Cost
Budget . . . .
of basic research and design, detail design,
Management

equipment, and supervision
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Fig. 9. Identify current status of bridge through mobile

inspection Application Fig. 10. Process of maintenance strategy analysis

Table 6. Method of maintenance strategy analysis

Level ‘ Contents Method

Long-term strategy analysis
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